Introduction
Aboriginal and Torres Strait Islander people who live in remote areas face many challenges beyond those generally faced by non-Aboriginal and Torres Strait Islander people who live in urban areas. Many of the difficulties are connected with poor access to transport.
The purpose of this article is to explore how appropriate transport activities can promote wellbeing. The article begins by highlighting the specific needs for good transport in remote communities then discusses the links among transport and the social and cultural systems and processes that characterise the livelihoods of the 1 200 Aboriginal and Torres Strait Islanders living in very remote communities.
The appropriateness of transport initiatives is examined in the light of a dedicated wellbeing framework. In order to provide practical examples, a model lists a few appropriate transport initiatives extrapolated from the responses of a transport survey and a mobility survey undertaken in remote communities around Central Australia; they are summarised and evaluated through the framework.
The conclusions of the paper will provide insights into the types of transport alternatives that would be the most likely to contribute to developing increasingly more resilient remote Aboriginal and Torres Strait Islander communities, and improving their wellbeing and sustainability.
Remote Australian transport an oxymoron of sustainability?
Living in remote Australia has been perceived as challenging for a long time.
1 Generally, people agree that living in the Outback is tough, and economic and physical survival requires robust and reliable equipment, satellite telecommunications, and good air and land transport. 2 The requirements of the remote Australian transport system, in particular, tend to converge towards highly unsustainable livelihoods by world standards. The most privileged remote Australians display some of the highest annual consumptions of fossil fuel per capita in the world for transport activities, with an average of seven tonnes of CO 2 per person per year; this is around four times the average of OECD countries and almost 30 times sustainable levels. 3 The reason for such a high consumption is that the relatively small number of people living in remote Australia needs to travel long distances through vast tracts of isolated areas. To do so, they rely heavily on large four wheel drive vehicles or need to travelby air. Both transport systems primarily rely on petroleum types of fossil fuels. 4 Because Aboriginal and Torres Strait Islander people have been dislocated from their traditional country and cultural identities, and from accessing services and participating in the economy, 5 a structural situation of physical, socio-economic and cultural isolation and marginality has developed. 6 As a result, Aboriginal and Torres Strait Islander people comprise a larger proportion of the population in remote Australia than in urban areas, and access to good land and air transport equipment is unavailable for the vast majority. Indeed their transport storyline is vastly different to that of the privileged rest of Australia, with an average of ten times fewer vehicles per person, a fleet of old inappropriate vehicles, the need to travel over long stretches of unsealed roads, and effectively half of the population not having access to public transport or air transport at all. This narrative uncovers a rhetoric of sustainability based on radically different issues and relationships between wellbeing and transport. 7 Spandonide has described the vast
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Transport and wellbeing in remote Australia
The links between transport and livelihoods in remote Australia are particularly complex. Indeed, in remote Australia, transport is a major factor for a large set of livelihood elements with multiple levels of interconnection, as illustrated in Figure 1 . In effect, the relative level of transport accessibility defines a certain level of ill or wellbeing.
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Contributors to ill and wellbeing that are often ignored include physical resources, social capital, relationships and other forms of human interaction, knowledge, experiences and networks.
14 Given that access to good transport is an essential determinant of wellbeing, providing affordable and efficient transport is a fundamental way to reduce transport inaccessibility in areas which are physically isolated from the rest of the country. 15 Improving remote transport systems can enable stronger social attributes and build a more positive sense of belonging to the wider community. The section goes on to focus on the appropriateness and the strengths of current transport systems and their potential for improving the liveability of remote communities, and outlines the transport impacts on wellbeing. The discussion also examines the dimension of appropriate transport in terms of reducing ill-being as a function of socio-economic disadvantage and socio-cultural injustice.
Wellbeing in remote Australia
Ill and wellbeing refer to the individual or collective conditions and quality of life, and include different forms of interrelated physical, cultural, psychological, social and economic elements. The two concepts of ill and wellbeing have been studied in Australia for more than 30 years, with the different sets of underlying causes extensively discussed. 16 Figure 2 describes some of the individual types of wellbeing conceptualised by the Australian Bureau of Statistics that are specific to Aboriginal and Torres Strait Islander people.
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Nguyen and Cairney have developed a framework specific to the wellbeing of Aboriginal and Torres Strait Islander people (Nguyen and Cairney 2013) , 18 as illustrated in Figure 3 .
The Nguyen and Cairney framework is the outcome of an extensive participatory study carried out by the authors and comprises six interconnected domains (culture, community, empowerment, education, employment and health).
A significant recent finding is that, in Aboriginal and Torres Strait Islander communities, socio-cultural and psychological forms of wellbeing are very important; that is, for Aboriginal and Torres Strait Islander remote community members, non-material forms of wellbeing are particularly significant. 19 However, at present, for non-Aboriginal and Torres Strait Islander people living in remote Australia, economic forms of wellbeing as well as wellbeing related to accessing different types of services (housing, health, employment, education) tend to be over considered. 20 In addition, even for innovative transport projects, advanced quadruple bottom line framework evaluations and methodologies are used as indicators with a predominant focus on dominant norms that correspond to economic forms of wellbeing
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. Socio-cultural forms of wellbeing, however, can be effectively integrated into the evaluation of spin-off effects and the wider benefits of transport projects. 22 Indeed, in the framework illustrated in Figure 3 higher levels of well-being. 27 But low levels of well-being are associated with poorer health outcomes, and loss of family links and social support. Half of Aboriginal and Torres Strait Islander people aged 15 years and over had a disability or long-term health condition in 2008 and 8 per cent had a profound/severe core activity limitation. In non-remote areas, Aboriginal and Torres Strait Islander adults were one and a half times as likely as non-Indigenous adults to have a disability or long-term health condition, and more than twice as likely to have a profound/severe core activity limitation.
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Eight per cent of all Aboriginal and Torres Strait Islander adults reported having been removed from their natural family and 38 per cent had relatives that had been removed from their families. Furthermore, the ABS notes that 'people who were able to have a frequent say on community issues were more likely to report feeling happy all/most of the time than those with little or no input (81 per cent compared with 67 per cent)'. 29 Employment was also a positive factor in reported rates of happiness, but income level was less correlated to wellbeing.
30
Within the international literature, a large number of publications examine wellbeing issues in remote areas in the world. The relationship between transport and wellbeing in remote areas is also the object of a number of studies, particularly in the regional development industry.
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Currently, in remote Australia, access to transport is perceived as a fundamental way to avoiding ill-being; access to transport is necessary for accessing critically important services (such as health or administrative services) and for maintaining the lifeline of socio-cultural community connections that define the livelihoods of Australian Aboriginal and Torres Strait Islander remote communities active. From both perspectives, the lack of access to transport is a source of structural inequality in remote Aboriginal and Torres Strait Islander communities. 32 Extrapolating on the wellbeing framework of Nguyen and Cairney, 33 Aboriginal and Torres Strait Islander communities. This model will enable the identification of the contribution of transport factors to wellbeing by relating it to the results of two surveys, one on transport and the other on mobility. (Memmott et al, 2006; Raicu et al, 2011) . Mobility to avoid social conflict (Currie and Senbergs, 2007) .
Culture
Access to emotional relationship with places of spiritual significance and people, connection to homelands is important (Nguyen and Cairney, 2013) . Strong mobility dependency over maintaining cultural obligations and being able to fulfil different types of commitments (Currie and Senbergs 2007; Young and Doohan, 1989) .
Education
Transport to access education services (Raicu et al, 2011) .
Health
Access to health services and safe transport are essential (Helps et al, 2008) . Environmental friendly transport and active transport are able to provide very significant benefits at a societal level (Clifford, Pearson, Franklin, Walker and Zosky, 2015; Thompson, Gifford and Thorpe, 2000) and a psychological one (Campbell, Burgess, Garnett and Wakerman, 2011) .
Economic participation and standards of living
Access to transport instrumental in economic participation in both customary economy and mainstream economy (Altman, 2010; ABS (Public Transport Access), 2010; Dockery, 2015) access to goods, meeting living standards and managing living costs (Biddle, 2011; Dockery and Colquhoun, 2012; Young and Doohan, 1989) .
Empowerment and governance
Access to decision making situations, opportunities to live sustainably on country (Memmott et al, 2013; Smith, 2004) .
Transport surveys
Two surveys of Central Australian remote communities were conducted in 2014-2015;: one on mobility and the other on transport access. The surveys collected information on transport and mobility practices, and examined the perceived satisfaction and sustainability of transport. Additionally, participants in the survey expressed their views on transport issues.
The mobility survey asked questions about the last trips involving an overnight stay over a three-month period with origins and destinations. In 2014 and 2015, primary data about mobility was collected in 25 very remote communities. A total of 750 individuals living across Central Australia were involved in this process.
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The transport survey investigated transport practices that took place in Lajamanu, Santa Teresa and Hermannsburg in Central Australia and involved 75 participants. A team of Aboriginal Community Researchers undertook the field work, conducting 25 surveys in each community (4-6% of the population) using consent forms and in accordance with the code of practice of the Business Development Unit of Ninti One Ltd. 35 Preferences for transport alternatives were examined in detail using questions related to perceived transport sustainability (safety, comfort and reliability of infrastructures, vehicles and services), recommendations to improve transport networks, vehicles and services and ratings of travelling conditions, and future transport alternatives (including non-transport solutions).
Results
Several findings pointed to the fact that people derive wellbeing from the experience of mobility -from the journey itself. According to Dockery, people are generally happy to travel: '36 per cent didn't mind going, 47 per cent felt good and 8 per cent very good about going'. 36 Dockery's survey work was based on the conceptualisation of mobility as a means to access things that promote wellbeing, with a focus on attachment to country, culture and kinship networks as drivers of Aboriginal and Torres Strait Islander mobility and wellbeing. 37 Indeed the results of both surveys reported that visiting friends and family, and doing shopping were the major reasons to travel (Figure 4 ). Relating these findings to the wellbeing frameworks supports the contention that transport is important for achieving high levels of wellbeing by fulfilling the demand and aspirations for community interaction, economic participation, and empowerment and governance. Access to cultural activities and health services, however, responds to different time constraints, which demonstrates the complexity of specific areas of wellbeing and the unique characteristics of the associated transport demand. The research shows that travel is undertaken for a great variety of purposes. Figure 5 provides information about trip characteristics. In summary:
• People living in very remote Central Australian communities display a high level of local, regional and long distance mobility and undertake more than one small trip per day (with a portion of these trips allocated to travel to the nearest service centre) and more than one return big trip per month.
• This is remarkable considering the levels of transport disadvantage which affects a majority of Aboriginal people living in remote communities in Central Australia. • A majority of people perceived transport affordability and accessibility as the main limitations to sustaining their travelling needs but judged transport as being safe and reliable. There is a lack of appropriate regional transport policy specific to remote Aboriginal and Torres Strait Islander communities. There are some recent improvements to increase the licensing of people living in remote communities. 52 Fuel costs are particularly high in these communities and the situation has not changed over the last 30 years. 53 Around 8 per cent of average income of those living in these remote communities is allocated to fuel costs with fuel taxes corresponding to about 3 per cent of the average income as opposed to less than 1 per cent nationally. 54 These extra costs magnify business expenses at several levels of the supply chain, resulting in largely amplified living costs in remote communities -about double the national average for a typical basket of goods.
Transport disadvantaged groups and ill-being in remote Australia
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A vast majority of people living in very remote Aboriginal and Torres Strait Islander communities experience financial hardships in their efforts to cover the essential transport expenses of registering and maintaining a vehicle, or purchasing a public transport ticket. 56 A lack of appropriate concession policy across different transport services was highlighted in the responses of the transport access survey to the questions about perceived transport issues in remote Aboriginal Central Australian Communities ( Figure 6 ). Dockery and Hampton report that financial issues and poor transport access are the main barriers to transport, before cultural and family reasons (Figure 7 ).
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Moreover, in terms of transport access, subsequent layers of transport inequalities exist: for instance a number of gender transport needs have been reported (Figure 8) , with generational differences also identified.
The different factors demonstrate the complexity of travelling activities and access to transport, and the links to different values; these are all considerations necessary for understanding how ill-being can be a consequence of poor transport practices. For example, when promoting culturally inclusive, accessible and safe transport, the different transport needs and access levels of gender and age groups also should be considered. 
Appropriate transport to foster wellbeing in remote communities
Aboriginal and Torres Strait Islander people living in remote communities have organised several innovative transport systems. For instance, car sharing and lift taking practices respond to the critical shortage of transport vehicles and services. As a result, average car occupancy rates are among the highest in the world. 58 Bush mechanic and advanced eco-driving practices have also been developed.
In terms of transport safety, Brice (2000) Table 2 summarises some areas of research that could lead to improved transport liveability and social sustainability in remote Aboriginal and Torres Strait Islander communities. Some innovative social responses display a number of characteristics of the currently booming sharing economy: sharing vehicles, recycling equipment and encouraging positive relationships are key drivers of transport activities in the bush, and contribute towards enhancing the wellbeing of people living in remote Aboriginal and Torres Strait Islander communities. These transport systems also incorporate specific sociocultural elements that allow extending transport access in Aboriginal and Torres Strait Islander communities.
Other transport initiatives could be developed. A portfolio of general and targeted transport initiatives has been identified from the transport survey, including infrastructure, private vehicle and public transport access improvements, integrated transport, sharing transport resources, innovative policy frameworks and non-transport solutions, as well as high and low-tech technical innovations.
As transport operating in remote communities is highly capital intensive, transport industry stakeholders (for both freight and public transport services) would greatly benefit from enhanced coordination to better use resources and connection and cross-modal integration. Remote service providers could also benefit from sharing transport resources and capitalising on the existing practices in communities to develop transport sharing schemes for community development projects.
Innovative policy frameworks could include providing additional low cost transport solutions which would contribute to decreasing living costs, supporting active transport (including non-motorised forms of transport involving physical activity, such as walking and cycling), and taking steps towards a long-term future of renewable energy-based transport. Therefore, there is a need for developing a culturally appropriate framework for fast-tracking the adoption of new technologies and innovations in the transport sector. 
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Discussion
In the transport survey, a clear majority of respondents expressed an aspiration for purchasing a public transport ticket, registering a vehicle, purchasing fuel or undertaking vehicle repairs ( Figure 9 ). It is a remarkable finding that, despite a low level of access to public transport (only half of remote Aboriginal and Torres Strait Islander communities in Australia has access to public transport, and the public transport network in Central Australia is not well connected, have a limited coverage, and is based on very low frequencies), public transport incorporates the highest latent transport demand. This illustrates the potential for more appropriate public transport systems in remote Australian Aboriginal and Torres Strait Islander communities.
An inclusive growth of the public transport industry will have to integrate new pricing technologies to increase the convenience of using public transport. The success of the ticketing system of the Centre Bush Bus and the Bodhi Bus in Central Australia (with direct charging from Centrelink accounts) illustrates the importance of convenient payment systems. Moreover, improved public transport access, frequency and pricing would lead to great co-benefits in terms of social sustainability. Despite the benefits, public transport adequacy is decreasing in rural Australia. 63 For decades there have been reports of transport cost discrimination and abuses, with overcharging practices in different transport sectors (for purchasing vehicles and maintenance services but also for taxi and bus services). An increased price transparency could be achieved by the use of modern digital technologies and could allow a greater inclusiveness of Aboriginal and Torres Strait Islander people living in remote communities. Having more affordable public transport contributes to more active transport and less emission generation.
From the results of the surveys discussed above, it is possible to extrapolate the potential appropriateness and positive impacts in terms of wellbeing from a range of transport projects and initiatives. In Table 3 the different transport innovations have been plotted in a matrix within the wellbeing framework.
The table presents key conclusions/recommendations. Improving transport infrastructures might be perceived as an obvious but costly priority but other transport alternatives might well be more cost effective and appropriate as ways to improve wellbeing in remote Aboriginal and Torres Strait communities. 63 Morton and Edwards, above n 20. The transport initiatives which would have the broadest positive impacts in terms of wellbeing are providing concessions for registrations and licenses, mobile mechanic services, access to low cost four wheel drive efficient vehicles, and appropriate community transport systems, as well as two non-transport solutions: operating with culturally safe and inclusive planning standards, and supporting projects which would improve access to communication. The advantage of these alternatives consists of the particularly low level of entry costs and a relatively high level of cost-effectiveness.
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Non-transport innovations are also essential for improving transport efficiency, reducing transport needs (which would be particularly appropriate in the context of the very high latent transport demand in remote communities) and reducing transport emissions. This includes developing additional local services for remote Aboriginal and Torres Strait Islander communities, encouraging local production of goods, promoting on-line access to services and information, providing appropriate maintenance services within communities and providing appropriate services for people with disabilities ( Figure 10 ).
When asked about the options that would effectively reduce transport needs, participants of the transport survey also mentioned community transport services and special services for mobility impaired people. This is a reminder that transport initiatives targeting the specific inaccessibility of the most disadvantaged groups of people at a community level is particularly important. Indeed the framework does not encapsulate the complexity of wider impacts of ill-being at a community level caused by the inability of the most disadvantaged sub-categories of people living in remote Aboriginal and Torres Strait Islander communities to access transport, nor does it capture the extent of the wider benefits that transport innovations could provide at a societal level. For instance, while the relative distances between remote communities and large service centres seem to exclude the use of non-motorised or low powered transport, active transport is still relevant in remote communities for local transportation. Active transport costs less public and private money in terms of infrastructure investment and is generally more inclusive of groups of mobility-impaired people. Encouraging active transport can also lead to substantial benefits in reducing externalities. Health cost benefits are obviously significant, both in terms of direct positive impacts of increased physical activity and in terms of reduced local pollution. 64 Pollution from transport activities claims more lives each year than road accidents. 65 The amount of CO 2 emission reduction delivered by active transport compared to motorised transportation significantly differs between different studies, ranging from 1.5 66 to around 30. 67 The variations can be explained by the distance differences in the relative baseline scenarios: walking and cycling most often occur over shorter distances 68 and are not able to effectively replace the needs for motorised transport for long distance trips. Even then, local trips represent 15-20 per cent of the annual distance travelled and switching to active transport for local trips still provides a 20-30 per cent reduction both in GHG emissions and carbon footprint. This is further justified by the fact that (as shown in Table 3 ) integrated planning and cross-agencies collaboration and active transport would also have broad positive impacts. These types of transport alternatives perform as well in terms of appropriate ways to enhance wellbeing as do low-cost road projects or a fuel excise policy, and would be able to be implemented with substantially less capital investment.
Furthermore, the social benefits of increased disposable incomes at a community level in a context of durable economic disadvantage should not be underestimated. Further research is needed to understand the line-up and the scale of the multiple benefits at a community and an interpersonal level of active transport in terms of the cultural appropriateness, socio-cultural engagement and quality of life. 69 As the mutually beneficial outcomes derived from reduced emissions and increased uses of active transport are shared among the society, there is robust scope for providing financial incentives and high quality infrastructures for developing active transport in large remote communities.
International Journal of Rural Law and Policy 2017 (2) Special edition: Thriving through transformation: Ideas for local to global sustainability 16 Using the same logic, accelerating the technological readiness of remote communities could have a number of significant long-term sustainability benefits. With increased battery capacity and renewable energy generation facilities in remote communities, an integrated energy system could be created via the use of electric driverless shared vehicles as potentially mobile energy storage components. Such a system could considerably improve off-the-grid livelihoods and effectively reduce the costs associated with living in very remote locations.
Work practices are likely to become less place-independent as the general trend towards ultra-mobility develops around the world over the next 50 years. Moreover, future technological innovations are anticipated to deliver significant progress in terms of wellbeing in the transport industry itself. 70 A broad reflection on future sustainable remote livelihoods could include access to goods and services, employment, enhanced social capital, socio-cultural activities, and has to integrate safer and more affordable and inclusive means of transportation.
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This article highlighted the importance of transport access for remote ill-being and wellbeing. Having good appropriate transport access to country allows fulfilment of the aspiration to care for country, which is one of the most positive connections between people and places and is highly related to level of wellbeing. By establishing a link between different multi-disciplinary community-based research programs and combining some of the key findings, this research informs on the type of policy that might be suitable for remote Aboriginal and Torres Strait Islander communities: the study confirms that long-term low wellbeing levels tend to cause exponential costs and externalities, 72 and that an effort to plan and develop a comprehensive set of well-designed cost-effective remote transport resources at a systemic level is necessary to sustain the exceptional and singular socio-cultural potential that defines each of these communities. There is also a strong relevance to other remote regional areas in the world where ethnic minorities are confronted with similar types of transport inequality issues because their transport policies and systems are not appropriately designed.
